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ABSTRACT: The Health Sciences and Technology Academy’s, (HSTA) goals are to increase college attendance 
of African American, financially disadvantaged, first generation college and rural Appalachian youth and increase 
health-care providers and STEM professionals in underserved communities. Students enter in the 9th grade and remain 
in HSTA four years. They engage in a rigorous academic program within the nurturing environment of small after- 
school clubs punctuated by yearly summer camps on multiple college campuses. A distinctive piece of HSTA is its 
students’ development of research projects under the mentorship of teachers and researchers that examine and address 
health issues faced by their communi-ties. The projects help HSTA students to understand the health dynamics in their 
local community, transforming them into community advocates who address health and social issues at home as they 
prepare to move on to college and beyond. Sub-stantial in-state tuition waivers inspire 99% of the 3,021 HSTA 
graduates to attend college versus 56% of WV high school graduates. Approximately 85% of matriculating HSTA 
students graduate with a four-year degree or higher versus less than 50% of all college entrants. To date, 57% of HSTA 


students go into health and other STEM majors, much higher than the state and national figures. 


INTRODUCTION 

The Health Sciences and Technology Academy, known 
as HSTA, is an Out of School Time (OST) academic enrich- 
ment and mentoring program in the state of West Virginia. 
This program helps underrepresented high school students 
enter and succeed in STEM-based undergraduate and gradu- 
ate degree programs. HSTA marshals the efforts of hundreds 
of mentors, teachers, community members, higher educa- 
tion faculty and staff, and the HSTA participants themselves 
through an infrastructure that supports students facing social 
and financial challenges. HSTA participants receive the help 
they need to obtain a high school diploma and further their 
education. 

Since its inception in 1994, the program has grown from 
nine teachers serving 44 students in two West Virginia coun- 


ties to a network of 80 teachers serving approximately 800 
students annually across the state. HSTA participants are 9th 
through 12th grade students who live in rural communities. 
Over 60% are first in their families to attend college. About 
half are financially disadvantaged, and one-third are African 
American (Figure 1). As of 2019, 87% of HSTA graduates 
have obtained a college education, and 27% have earned ad- 
vanced degrees. 

Implemented through West Virginia University, HSTA’s 
main goals are to increase college attendance and graduation 
rates of African American, financially disadvantaged, first 
generation college and rural Appalachian youth, improve 
STEM education in public schools, empower communities 
through youth leadership, and increase the number of health- 
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Figure 1. Demographics of HSTA. 


care providers and STEM educators in underserved commu- 
nities. To realize these goals, HSTA created a mentorship 
structure that guides and supports student success and ad- 
dresses individual educational and social needs. 

The program puts rigorous academic expectations into 
place that connect learning to students’ personal experienc- 
es. It rewards participants with generous incentives that rec- 
ognize their accomplishments. Most noteworthy is it offers, 
through the support of the West Virginia Legislature, and 
state colleges and universities, substantial tuition waivers to 
successful participants who go on to attend an in-state insti- 
tution for an undergraduate degree. This waiver legislation 
also allows a HSTA student to pursue a STEM-based mas- 
ters and terminal degree upon completing the undergraduate 
degree. 


Key Program Elements. The HSTA program implements 
four key program elements, which include the following: 


Out of School Time Club. All students attend the out of 
school time program, a proven best practice for social and 
academic support throughout their four years in the HSTA 
program (Chittum et al., 2017; Krishnamurthi et al., 2014; 
Rye and Chester, 1999; Sahin, 2013). The clubs are a multi- 
grade level experience in which there is a mixture of 9th 
through 12th graders. Teachers mentor students in these local 
clubs after school with a student-teacher ratio of 10:1, which 
allows teachers to provide personal attention and individu- 
alized academic support (Rye and Chester, 1999). Students 
also receive guidance from scientists, peer mentors, HSTA 
staff and community leaders, while forming intimate co- 
horts that work together to tackle the rigors of the program. 
During club meetings, students engage in STEM and health 
sciences activities, icebreakers, team-building exercises, and 
other activities to build camaraderie and social skills. They 
receive visits from HSTA alumni and other guests who teach 
content, conduct hands-on activities, provide encourage- 


ment, and model success. Most importantly, they engage in 
year-long community based participatory research projects 
designed to positively impact their communities (Bardwell 
et al., 2009; Siciliano et al., 2018; Tompkins et al., 2005; 
Zizzi et al., 2009). 


Long-Term Research Project. Student led community-based 
research projects are among the most distinctive elements of 
the HSTA program, as they are also a proven strategy for 
teaching college readiness skills (Donham, 2014; Lescak et 
al., 2019; Noguera et al., 2015; Rutledge, 2005; Swan et al., 
2018). Over their four years with HSTA, students design and 
lead four research projects designed to bring positive impact 
to their communities. HSTA community-based projects ex- 
amine and address health issues relevant to the participants 
and their communities. These projects form the core of the 
HSTA experience and framework and are how HSTA helps 
students learn to learn, which is an important skill relat- 
ed to college and STEM success. When their projects are 
completed, students present their research findings to their 
peers, families, teachers, community members, and a panel 
of judges during an annual capstone symposium held at the 
end of the academic year. All students must earn a passing 
score on their presentation to continue in the program, with 
outstanding students receiving additional recognition. 


Summer Camps. Each year, HSTA students also have the 
opportunity to attend free camps on multiple university cam- 
puses throughout West Virginia (Rye and Chester, 1999). 
The summer camps are peer/grade level one- to three-week 
experiences that also provide a proven best practice to im- 
prove STEM interest (Baran et al., 2019; Beer et al., 2008; 
Kitchen et al., 2018; Moor-Schroeder et al., 2014). Rising 
first-year students (freshmen) attend a high-level science 
camp introducing them to hands-on laboratory work infused 
with technology-rich problem-solving games. Sophomores 


Table 1. Analysis of Variance Effect Tests for HSTA vs. Comparison 
Groups, 2016-2018 (F-value and p-value). 


F-value p-value References 

Social Support 4.83 .008*  Zimet et al., 1988 
Academic Intentions 3.78 .023* HSTA developed scale 
Problem-Focused Coping 3.39 .034* — Carver, 1997 

Wilson et al., 2005 
Community Engagement 2.83 .059  Kristjansson and 
Scale A Mann, 2018 
Engaging Differences 1.75 173. Hurtado et al., nd. 
Main 
Engaging Differences 1.45 .233. Hurtado, S. et al., n.d. 
Outcome Behavior 
Pro-Academic Identity 0.51 .603 Midgley et al., 2000 
Community Engagement 0.43 .650  Kristjansson and 


Scale B Mann, 2018 
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attend a one-week camp that immerses them in forensic 
science through mock crime scenarios and investigative 
techniques. Juniors can attend a one-week camp devoted 
to understanding and reducing the incidence of metabolic 
syndrome, including sessions focused on anatomy. Through 
small group sessions, students collaborate with laboratory 
bench or social scientists in pathology, anatomy or medicine 
faculty, allowing for deep and rich learning to take place. 
Seniors are eligible to participate in a three-week statistics 
camp in which they can earn three college credits. Regard- 
less of grade level (i.e., Freshmen through Senior), HSTA 
camp participants are immersed in research, classroom or 
recreational activities from approximately 7:00 am to 10:00 
pm during their one or three week stay on campus. 

All students are required to attend a minimum of two 
camps during their four years in the HSTA program. These 
camps provide them with the opportunity to forge mean- 
ingful friendships and to experience a fun and interactive 
learning environment as well as spend hours with near-peer 
mentors, many of whom are HSTA alumni themselves (Patel 
et al., 2015). Participants become familiar with the college 
environment and observe authentic examples of people who 
have successfully navigated higher education and chosen ca- 
reers in science. 


Mentoring and Modeling. \n each of the three key program 
elements described above, participants are exposed to mod- 
els and connected to mentors, improving retention (Castle- 
man and Page, 2015; Chan et al., 2019; McKendall et al., 
2014; Patel et al., 2015; Smith-Branch et al., 2018; Tierney 
and Garcia, 2014; Wrensford et al., 2019). The HSTA family 
is a broad and deep support network that includes teachers, 
administrative staff, near-peer college students, community 
members, university faculty and staff, students’ families, and 
the HSTA students themselves. Within this vibrant commu- 
nity, HSTA students interact with exemplars and participate 
in mentoring on many levels. Participants meet a wide range 
of guest speakers who model success in scientific careers, 
spend weeks working with university scientists, near-peer 
mentors, and camp faculty, and receive years of sustained 
individual attention from out of school time club teachers 
and other HSTA staff. 


Key Strategies. HSTA integrates seven key strategies into 
each of the key program elements listed above (Chester et 
al., 2018). These key strategies help participants develop 
beyond the classic “Three Rs: Reading, Writing, and Arith- 
metic.” These key strategies are referred to as the “Seven 
Rs” and include: Reward, Relationships, Recreation, Re- 
search, Relevance, Rigor, and Repetition. The first three Rs 
(Reward, Relationship, and Recreation) create a context that 
fuels and sustains student motivation to engage successfully 
in the next four Rs (Research, Relevance, Rigor, and Repe- 


tition). Together, the Seven Rs infuse the program with the 
energy and motivation that HSTA students carry through 
their lifetimes. 


Key Strategies 1-3: The Foundational Rs. 

Reward. HSTA’s primary reward is to offer participants who 
complete the program a tuition-free undergraduate degree in 
any discipline and a master’s and/or doctoral-level degree in 
nearly any STEM major at West Virginia state-funded col- 
leges/universities. Upon successfully completing HSTA and 
receipt of the tuition waiver, the HSTA student must contin- 
ue to meet the academic requirements of their chosen col- 
lege and selected degree program. This incentive provides 
the financial stability for hundreds of youth who thought the 
cost for college to be an insurmountable barrier. It functions 
as an enticement for students to enter and persist through 
the rigors of the program, reaping the many benefits beyond 
the waiver during their four years with HSTA (Martinez and 
Klopott, 2005; McKendall et al., 2014; Mercer, 1992; Tier- 
ney and Hagedorn, 2002). Participants have reported that the 
tuition waivers, social relationships/friends, enjoyment/fun, 
and the program’s relevance to their interest and attaining 
their goals were key components to enrolling in and remain- 
ing in HSTA. HSTA students also reported that exposure to 
the diversity of individuals, encountering challenges and 
overcoming those challenges as well as gaining confidence 
and assertiveness were key benefits of the program (Krist- 
jansson and Mann, 2018). 


Relationships. HSTA works to provide participants with 
a sense of belonging, one of the greatest needs of an ado- 
lescent (Bialeschki, 2007; Dewey, 1938; Pendergast et al., 
2018; Strayhorn, 2019; Zeldin et al., 2018). HSTA purpose- 
fully supports students in a rich, family-like atmosphere. All 
key program elements utilize low teacher-to-student ratios 
of no more than 1:10. A teacher leads every club with assis- 
tance from a field site coordinator and a community research 
associate. Together, they help with club activities and work 
with the kids on their annual projects (Stevanovic, 2017) 
for an adult-to-student ratio of almost 1:3. The field site 
coordinator helps with snacks, materials and supplies and 
often assists the teacher in club discipline. The community 
research associate (CRA) is instrumental in designing and 
assisting teachers with disseminating the HSTA curriculum. 
These CRAs also assist teachers with helping students to 
conduct the research process and are important to maintain- 
ing the academic/research rigor of the program. At summer 
camps, students encounter relationships with HSTA faculty 
and staff, university faculty and staff, and college-aged camp 
counselors, many of whom are HSTA alumni themselves. 
These adults teach, coach, oversee, and support the students 
through their camp experience, again with teacher-to-stu- 
dents ratios that never exceed 1:10 and that are often lower. 
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In addition to the HSTA adults’ mentorship, participants’ 
relationships with each other create intimate student co- 
horts within its after-school club and summer camp settings. 
Faced with a common challenge—the annual research proj- 
ect—HSTA kids form a bond that functions like the bond of 
a sports team or theater troupe. They help one another, they 
cheer one another on, and they support one another through 
good times and bad benefitting from the camaraderie with 
other students with similar interests and goals. 


Recreation. Experience has shown if it’s not fun, the stu- 
dents won’t stay or will be less engaged learners (Fix et al., 
2019; Wilson et al., 2011). This premise has been shown in 
HSTA research through a 2014-18 study conducted via a 
grant from the Annie E. Casey Foundation. The most sig- 
nificant reason for HSTA students persisting in the program 
appeared to be fun (Kristjansson and Mann, 2018). Naturally 
interwoven into the program’s fabric, fun happens via field 
trips during the school year, evenings out during summer 
camps and activities designed to balance rigorous work with 
play (Hutson, Cooper and Talbot, 2011). The purpose is to 
strengthen their bonds of friendship, their sense of commu- 
nity, and the family-like atmosphere that they report is so 
important to them persisting in the program. 


Key Strategies 4-7: The Skills Building Rs. 

Research, Actively involving students in science by sup- 
porting their efforts to conduct original research compris- 
es the core activity of the HSTA program. Conducting their 
own research helps students learn to problem-solve, commu- 
nicate, understand scientific principles, use logic and statis- 
tics, engage in data-driven decision-making, and report their 
findings. Research provides the opportunity for students to 
do all of this while pursuing answers to questions that matter 
to them and their communities in a practical, hands-on man- 
ner that promises to make a real difference (NSSE, 2007; 
Podolak and Walters, 2016; Rivers et al., 2020; Swan et al., 
2018; Tai et al., 2006). 


Relevance. While research provides the foundation for the 
HSTA structure, relevance provides the foundation for the 
participants’ research. During the course of an academic 
school year, participants are required to conduct and pub- 
licly present before a panel of judges a project that meets 
the requirements of a rigorous research rubric. To keep par- 
ticipants motivated, HSTA staff provides opportunities for 
students to identify problems in their community to solve, 
which makes for a more meaningful and relevant research 
experience. HSTA participants receive training in how to ex- 
amine, analyze, and dissect problems for greater understand- 
ing, and to test interventions and solutions using research. 
The process is difficult and demanding, but offers an op- 
portunity to make a difference in their community, increas- 


es relationships between community and higher education 
while connecting them to their community/state so that they 
become health advocates for themselves, peers, family and 
community (Bialeschki, 2007; Dewey 1938; Kitchen et al., 
2018; Rendon, 2000; Rendon, 2006; Woodlief et al., 2003). 


Rigor. As students matriculate through the program, project 
rigor must increase, with expectations of leading younger 
students and/or working independently. Younger partici- 
pants may work in teams with participants their age, or they 
may collaborate with a HSTA “upper class veteran” who is 
proficient in doing the projects and wants to share their in- 
sight and knowledge with a new HSTA student. Requiring 
rigor in participants’ projects is a key component in building 
confidence, preparing them to become successful research- 
ers, which is a known important attribute in post-secondary 
study (Edmunds et al., 2017; Martinez and Klopott, 2005). 


Repetition. Students enter HSTA at the beginning of the 9th 
grade to allow adequate time to develop academic and life 
skills (Kang, 2016; Reynolds and Glaser, 1964). In year one, 
a student is immersed into the HSTA environment and be- 
gins to learn about the various facets of the program (e.g., 
conducting research, building relationships). By year’s end, 
they begin to comprehend the program’s inter-workings. In 
year two, understanding deepens, and participants begin to 
connect what they are doing with what they are learning. 
In year three, they are more ready to work independently, 
applying skills to increase the rigor of their projects. They 
can analyze their own work to determine what they can do 
next time for improvements. By year four, they are closer to 
mastery, and many veteran HSTA participants are ready to 
teach others. 

For these reasons, HSTA is not a one-year program, or 
a two-year program, but a four-year effort to ensure scaf- 
folding of critical academic skills so that by the time they 
reach college, they are ready to take on the challenge and 
excel. Such efforts have resulted in an unprecedented rate of 
85% of HSTA graduates attaining a 4-year degree or higher 
(Health Sciences and Technology Academy, 2019; McKen- 
dall et al., 2014). These college persistence outcomes are 
realized without any additional formal HSTA academic or 
social assistance once they graduate from high school. Cur- 
rently, 76% (N=1129) of HSTA graduates enrolled in college 
attend WVU and other West Virginia Institutions of high- 
er learning. These institutions offer programs designed to 
help underrepresented and at-risk students stay on track and 
succeed. The RISE WVU program is one such example in 
which students of color and other underrepresented students 
have opportunities to build academic communities or the Of- 
fice of Student Success at Fairmont State University, which 
offers formal supports to assist with the transition from high 
school to college, persistence in college, and ultimately 
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success through graduation (West Virginia University, n.d.; 
Fairmont State University, n.d.; Marshall University, 2017). 
An informal support network offered through HSTA is the 
HSTA Alumni Association. Formally established in 2017, 
this network provides an opportunity for HSTA graduates to 
connect with and support each other. (Health Sciences and 
Technology Academy, n.d.). 


EVALUATION 

HSTA’s mission is to support and ensure the success of 
promising underrepresented students who are pursuing ca- 
reers in a health sciences/STEM field. During the 25 years 
for which the program has tracked participant outcomes, re- 
sults have been consistently positive for the students who 
completed the full four year program (Figure 2; College 
Board Advocacy and Policy Center 2012; Heuer et al. 2016; 
IES, 2019; U.S. Bureau of Labor Statistics, 2017; U.S. Cen- 
sus Bureau, 2018; WVHEPC, 2016). Of the five most recent 
incoming 9th grade cohorts from 2010 through 2015, 64% of 
the 1,292 persisted four years to successfully graduate from 
the program. This means they voluntarily, stayed in an op- 
tional program for four straight years despite the demands 
and requirements beyond their school work and afterschool 
activities. 

Between 1994 and 2019 (N=1369): 


« 99% of HSTA program graduates matriculated 
to college compared with general-population rates of 
69.7% nationally and 54.7% in WV (U.S. Bureau of La- 
bor Statistics, 2017; WVHEPC, 2016) 


¢ 85% of HSTA program graduates obtained a four- 
year degree or higher versus 48.2% of the general pop- 
ulation of entering freshman in WV and 57.7% (College 
Board Advocacy and Policy Center, 2012) in the U.S. 
Additionally, only 19.2% of entering freshmen from 
underrepresented minority populations and 22.4% of 
low-income entering freshmen in WV completed their 
degrees. (Heuer et al., 2016; WVHEPC, 2016). 


« 57% of HSTA program graduates pursued health/ 
STEM degrees compared to less than 30% nationally 
and in WV (IES, 2019; U.S. Census Bureau, 2018). 


¢ 85% of HSTA program graduates remained in WV 
after graduation, contributing professionally to the com- 
munities that invested in them (Chester and Dooley, 
2011; Hutton, 2014). 


One can argue that these students were exceptional to 
begin with, and that they would have succeeded without 
HSTA. However, only 32% of the students have anyone in 
their family who went to college before them. The familial 
cycle of low educational attainment is being broken. 


HSTA Students Achieve High Rates of Matriculation, 
Graduation, and Pursuit of STEM Careers 


60 | 
40 + 
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Source: U.S. Department of Education, National Center for Education Statistics, 
Higher Education General Information Survey (HEGIS). 
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Figure 2. Comparison of Educational Attainment of HSTA 
alumni compared with the general population of WV, US, and 
Upward Bound. 


HSTA programming has been consistently evaluated 
since inception. The first publication that featured the HSTA 
program was available in Academic Medicine in 1999 (Rye 
and Chester, 1999). This article described positive outcomes 
associated with the program. Since then, numerous studies 
have highlighted the program’s success over two decades, 
including HSTA students exhibiting higher performance in 
college (McKendall et al., 2019), greater persistence in col- 
lege (McKendall et al., 2000), greater persistence in STEM 
majors (McKendall et al., 2000), higher standardized test 
scores in high school (Smith-Branch et al., 2018), increasing 
recruitment of underserved students into the STEM work- 
force (Griffith, 2019; McKendall et al., 2014), and increas- 
ing health literacy and healthy behaviors among participants 
and their families (Chester et al., 2018). 

HSTA’s organizational structure is community leader- 
ship, local out of school time clubs led by local teachers, im- 
plementation of personally relevant research requirements 
led by CRAs (Rye and Chester, 1999), multiple summer 
camps, and a four-year requirement for completion. This 
infrastructure is effective in four ways: 1) increasing edu- 
cational attainment of participants (McKendall et al., 2000); 
2) increasing recruitment of underserved students into the 
STEM workforce (Griffith, 2019; McKendall et al., 2014); 
3) increasing health literacy and healthy behaviors among 
participants and their families (Chester et al., 2018); and 
4) increasing scientists’ access to under-served populations 
through the ability of students to partner in substantial ways 
with active research scientists (Siciliano et al., 2018). 

These findings have emerged over two and a half de- 
cades. It takes time to see results. Usually, this puts lim- 
itations on program refinement in the short term. The good 
news is that HSTA students have proven remarkably accu- 
rate in determining their own directions in the 9th grade. In 
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Degree Distribution of HSTA Gradutes Earning a 
Bachelor's Degree or Higher, 1994 - 2019 
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Figure 3. Degree of distribution of HSTA graduates earning a 
Bachelor’s degree or higher, 1994-2019. 


a 2014 study comparing HSTA graduates’ (1997-2010) edu- 
cational outcomes compared to their educational aspirations, 
it was found that as 9th through 12th graders, HSTA par- 
ticipants underestimated their educational aspirations while 
in the program (Figure 3). Ninety-three percent stated that 
they would definitely attend college, whereas, 96% of the 
graduates in these cohorts attended college (McKendall et 
al., 2014). This was also the case for HSTA African Amer- 
ican 9th through 12th graders with 95% indicating definite 
college attendance; whereas, 97% of these graduates most 
definitely attended college. Outcomes for intentions to pur- 
sue a health professions degree were nearly as accurate. The 
study also found that as 9th through 12th graders, 66% of 
these HSTA students highly predicted they would pursue a 
health professions major with 59% doing so. Sixty percent 
of the African American students in this study estimated they 
would pursue a health professional degree with 52% doing 
so. Overall, HSTA graduates have and continue to success- 
fully pursue post-secondary education. They attend college, 
stay in college to graduate, and major in science, technology, 
engineering, and math (STEM) subjects at higher rates than 
both the general West Virginia and the national population 
(McKendall et al., 2014). Given this outcome, the evaluation 
team is validating survey instruments to determine short- 
term indicators of these long-term outcomes. 

Through a grant from the Annie E. Casey Foundation, 
in 2013 and 2014, HSTA conducted an intensive evaluation 
of its program (Kristjansson and Mann, 2018). The project 
began with a series of focus groups and interviews of HSTA 
community leaders and key personnel and the development 
of a detailed program conceptual model. Next, a quasi-ex- 
perimental, longitudinal, mixed-methods study was con- 
ducted that compared HSTA students to a comparison group 
on a wide-range of variables theorized to contribute to long- 
term student success. Through the REDCap database, a total 
of 1,819 current HSTA students and 3,165 non-HSTA stu- 


dents completed a battery of 8 validated measures annually 
between 2016 through 2018 (Harris, 2019), while 18 HSTA 
students participated in qualitative interviews. Additionally, 
392 HSTA alumni completed a similar survey used for an ex- 
ploratory, retrospective analyses related to HSTA outcomes. 

Quantitatively, longitudinal survey data indicated that 
then current HSTA students reported higher levels of pro-ac- 
ademic identity, social support, problem focused coping 
skills, and academic intentions than a purposefully sampled 
comparison group (Carver, 1997; HSTA developed scale, 
2014; Midgley et al., 2000; Wilson et al., 2005; Zimet et al., 
1988). Of special importance, the HSTA program appeared 
to support students maintaining initially high levels of each 
of these variables, while the comparison group experienced 
declines in the absence of program support. 

Qualitative data supported quantitative findings suggest- 
ing the importance of tuition waivers (rewards), social re- 
lationships and friendships (relationships), program enjoy- 
ment and fun (recreation), and program relevance to their 
personal interests and life goals. These findings were key to 
participants initiating and remaining in the HSTA program. 
Qualitative themes also emerged regarding the high value 
HSTA students placed on exposure to students of different 
races and cultures, experiencing challenge and overcoming 
challenge (rigor) to become more confident and assertive 
while in the program. 

Finally, an analysis of HSTA alumni data suggested the 
variables in the Conceptual Model made an important con- 
tribution in adult ratings with reference to quality of life; 
capacity to engage differences in race, gender, and culture; 
and behaviors associated with community engagement. Es- 
pecially important, the HSTA program’s contributions to 
maintaining higher levels of pro-academic identity, social 
support, and problem-focused coping appeared to help ex- 
plain a significant portion of alumni’s higher quality of life 
ratings. 

Qualitative comments from student and teacher participants 
across the years represent the impact of the social and pro- 
grammatic elements of HSTA (Health Sciences and Tech- 
nology Academy On-line Surveys, 2015-2020; McKendall 
et al., 2014). Examples of student and teacher participants’ 
comments are below: 


I liked how we got to dissect the sheep hearts, kid- 
neys, eyes, and how we could dissect the cow eyes. 
We learned how to cut in the right places and how 
to focus on the chambers of the heart and the lens 
of the eye because those were the two features that 
were closer to humans. 


[I]t was really impacting and inspiring while at the 
same time having people providing comfort and 
support. 
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I loved learning about what all goes into solving a 
case. It showed me things I didn t know step-by-step. 


During my biomedical HSTA camp, I learned a lot 
from my group project, including health disparities 
because before I came here, I didnt know what a 
disparity was, so I’m glad I know now. 


I got an inside look on what attending MU (Marshall 
University) would be like and I think that you just 
might see me. School was never an option growing 
up, being in foster homes didnt give me any hope 
that one day I would turn out to be this young lady 
Iam now. I thought that I wouldnt make (it) past 
the age of ten, but I did it was a challenge but I did 
it, I didnt turn out like a druggie I turned out to be 
a smart, kind, young lady. MU made me see that in 
me and I hope other people can climb out of their 
hole that people have put them in or that they dug 
for themselves and change their lives or the ones 
around them. It might be difficult at first but there's 
always a light at the end of the tunnel and if they 
run fast of enough then they can make it. I’m going 
to spread the word about MU to my friends and tell 
them how nice it really is, and how there is so much 
nature ready to soothe you when your upset or even 
when your happy. I really liked my stay at Marshall 
University. 


I liked the hands on experience of the cadaver and 
getting an idea of what types of things I will possi- 
bly do in my college courses, if I decide to pursue 
a career in health care or even science. I also en- 
joyed the mentor panel so I can get a more realistic 
perspective on college life and study specifically at 
WVU. I liked goal setting because it gave me a fresh 
sense of inspiration to go at my goals head on with- 
out hesitation 


HSTA is a safe place for many of my students. They 
know that they get to come see me each week (or 
whenever they need) and I will make sure they have 
what they need. It becomes like a family for them 
that they can count on and depend on for support. 
They know that one time a week they are getting that 
extra meal before they go home; they know that we 
can help them complete those tough homework as- 
signments; they know that we can help guide them 
in their hard life decisions about after high school 
or maybe even things about high school; and they 
know that when they need a shoulder to cry on, 
we re there for them. It is an amazing program that 
not just benefits students, but also the teachers. 


The major strengths of the HSTA program are the 
bonds you form with other HSTA students, the 
leadership and speaking skills you obtain through 
completing HSTA objectives, the required hours of 
community service that inspires students to willingly 
help others, and the summer camps where students 
learn, have fun, and grow up together at the same 
time. 


FUNDING 

Deeply ingrained into the lives of West Virginians are the 
health and educational disparities that have historically and 
currently plague the state (Ziegler, n.d.). The HSTA model 
supports students with potential, from the communities that 
suffer the most, as they work to become successful in college 
and as health care professionals in their home communities. 
HSTA began in 1994 with an initial budget of $175,000 for 
five years from Howard Hughes Medical Institute (HHMI). 
The hope was, if the HSTA model worked in the most rural 
and urban environments in WV, it would work in all of WV 
to recruit health professionals to work in areas most in need 
of access to quality health care. Within the first year, the ex- 
citement grew from the enthusiastic students and teachers to 
provide support to go for additional funding. For over two 
decades, HSTA has been able to assist so many students to 
reach their potential through community support and legis- 
lative buy-in. According to Dr. Ann Chester, HSTA found- 
er, “(what) we are is a community/campus partnership with 
multiple campuses and community leadership from around 
the state. Those community members started making a dif- 
ference. They’re the ones who knew which students needed 
HSTA the most. They’re the ones who were able to get the 
legislature to pass the tuition waiver back in 1997” (Elza, 
2019). HHMI would go on to be one of the largest funders 
over the next decade. In 1995, the W. K. Kellogg Founda- 
tion funded HSTA one time for five years to expand to ten 
counties for nearly $2M. The directive from Kellogg was 
that HSTA governance needed to be over 50% volunteer 
community leaders. A grassroots infrastructure was built 
with local governing boards in each region and a state-wide 
joint governing board to oversee the program. WVU was to 
act as the fiscal backbone but could not own the program. 
Kellogg is credited with much of HSTA’s success, as their 
contributions related to ensuring community leadership and 
ownership has been critical to the program’s sustainability 
over time. For example, in 1997 this community leadership 
structure engaged leaders from all across the state who were 
able to work together to ensure the passage of legislation to 
provide a tuition waiver for HSTA completers. 

In 1997, the National Institutes of Health Science Educa- 
tion Partnership Award (NIH SEPA) funded HSTA in what 
would be the beginning of 23 years of support and expansion 
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into multiple counties (Figure 4). The Coca Cola Foundation 
funded $300,000 for three years to expand into two more 
counties. In 1998, the public colleges and universities in WV 
collaborated to provide substantial tuition waivers through 
any degree at the undergraduate level and through STEM 
terminal degrees. The Claude W. Benedum Foundation 
would join in funding $300,000, and the West Virginia Leg- 
islature would begin supporting HSTA to become the largest 
single supporter 23 years later (Table 2). HSTA has been sta- 
ble since 2007 when SEPA funds brought the total number of 
HSTA counties to 26 out of 55 total in WV (Figure 4). While 
many of the funders have changed over the years, some have 
remained constant: the West Virginia Legislature, the Na- 
tional Institutes of Health, Howard Hughes Medical Insti- 
tute, and the Claude W. Benedum Foundation (Table 2). 

Partnerships that have played major roles in sustainabili- 
ty are as follows: 


Community Support. From the beginning, HSTA com- 
munities understood the importance of this program in dis- 
mantling the barriers to their children’s academic and social 
success. Through grassroots initiatives, HSTA survived and 
flourished into the program it is today. As such, HSTA’s suc- 
cess is due to the community it serves, for without the com- 
munity, there is no HSTA. 


Community Leadership Support. The HSTA communi- 
ty leaders follow suit, keeping their legislators informed of 
the results of the HSTA funds, showing the success figures 
with faces of alumni who are now working in the local re- 
gions because of HSTA. This local leadership is relentless, 
because they catch political officials at church, in the grocery 
store, at the barbershops regaling them with how important 
HSTA is to their family and community. 


Legislative Support. The HSTA students, parents and com- 
munity leaders have worked hard to keep their legislators 
aware of how important HSTA is to them and their families. 
The students visit the legislators annually both locally and 
at the WV State House to thank them for their support and 
to display the community problems they address and com- 
munity service that occurs because of their support. HSTA 
students have contributed over 225,000 hours of commu- 
nity service to their local communities by participating in 
projects such as helping to stock local food pantries or in- 
teracting with pre-school children to help them understand 


Table 2. Long-Term Funding Sources. 


Major National, State and Foundation Support Amount 
West Virginia Legislature $28,294,785 
National Institutes of Health $7,391,815 
Howard Hughes Medical Institute $1,709,307 


Health Sciences & Technology Academy 


Participating Counties 
in West Virginia 


Participating 
County Since 
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Figure 4. Expansion of HSTA over 26 years. 


the importance of physical activity and a healthy diet. The 
Legislators understand that HSTA is making an indelible im- 
print on the WV communities it serves, and they are a part- 
ner without whom HSTA could not exist. Support has been 
bipartisan across 23 years. 


National Support. The National Institutes of Health Sci- 
ence Education Partnership Award (NIH SEPA) has been 
key in growing HSTA’s expansion into multiple counties in 
the state. NIH SEPA funding was also critical to improving 
the science rigor of HSTA student projects from kit-centered 
activities in the early years to citizen science research with 
working scientists as partners today. Through a long-term 
partnership with NIH SEPA, HSTA has demonstrated the 
potential as a national model of livability, viability, sustain- 
ability and scalability. 


CHALLENGES AND BARRIERS 

Consistent dependable funding is the greatest challenge 
to sustainability. Granting agencies often only fund a pro- 
gram for | to 5 years with no renewal options. Those grant- 
ing agencies that do offer consecutive funding frequently 
require major strategy or content shifts for the new proposal 
to be competitive. Programs trying to remain funded with 
this kind of source find it difficult to stay on mission and be 
purely grant funded. When the state legislature is a source 
of funding, the elected officials change constantly as does 
the economic status of the state, making continual education 
of the legislators time consuming yet critical for survival, 
especially during budget crises. Add to that, when university 
leadership is involved with educating the legislators, their 
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priorities may not be the same and outreach programming 
may be the first thing they try to use to reduce their budget 
requests. This is particularly likely when new leadership ar- 
rives to find a budget shortfall, and they have no understand- 
ing of the significance of outreach programs in driving their 
incoming freshmen student body. 

The belief that high school students are too young to be 
trusted to partner in research or even collect data is anoth- 
er challenge. Although HSTA does not suffer anymore from 
this, dismantling this belief took a decade inside the WVU 
institution through successful partnerships with faculty. 
HSTA students have worked with researchers at the Univer- 
sity of Pittsburgh (Bardwell et al., 2009; Branch and Chester, 
2009; Branch et al., 2011; Branch et al., 2014) and Dart- 
mouth (Siciliano et al., 2018). 

Ownership and territorialism can be a challenge as well. 
This organization runs best when everyone takes owner- 
ship, and it is not a dictatorship. The collective wisdom is 
the strongest. Historically, some leaders have tried to assume 
authority over who is accepted into HSTA. With communi- 
ty leadership, this was quickly resolved each time. Several 
times a university CFO assumed authority over the budget or 
hiring choice and attempted to allocate funds differently than 
the community had budgeted; however, community leader- 
ship was able to resolve this problem quickly. 

Change is difficult for many. Creativity can be cramped 
if a leader is unwilling to explore novel approaches or to test 
new partnerships. With constant help from multiple sources, 
HSTA has navigated through all of these pitfalls so far. 

Evaluation is a challenge. Conducting an evaluation with 
a random control trial, or even a reasonable control group 
is nearly impossible and not ethical when working with 
students whose futures are dramatically changed by the 
decision allowing them into HSTA. Tracking participants 
and non-participants for over two decades is very difficult, 
time-consuming, and costly. Nevertheless, HSTA has man- 
aged to track all but 189 of its nearly 3000 graduates suc- 
cessfully. 

HSTA still has untapped potential to generate dollars in 
revenue for colleges while increasing their student body 
with underrepresented students. The HSTA waiver is no 
money changing hands. The costs are simply forgiven by 
the college. Colleges accepting the waiver are not receiving 
the dollars they normally would from a student. Historically, 
HSTA has not focused on standardized test preparation. Yet, 
HSTA graduates carry earning power for colleges if they 
qualified for more financial aid. Students with higher SAT 
scores qualify for more financial aid. Those real dollars from 
Pell, WV Promise, and merit-based scholarships reduce the 
impact of the waiver on the institution when colleges use 
the real dollars to cover costs before they exercise the waiv- 
er. HSTA is starting to explore the potential of reducing the 
impact of the waiver and increasing the income this under- 


served population can bring to colleges. For the first time 
in summer 2020, rising 12th grade students received a free 
opportunity for test preparation under highly mentored con- 
ditions in hopes they would get higher scores and qualify 
for more funds, reducing the need for colleges to absorb the 
costs of the waiver. HSTA also covers the costs for taking 
the test two times. The SAT scores for HSTA participants 
(N=36) who took the test this summer ranged from 950 to 
1025 showing an average point increase of 69 points with a 
15%, 3% and 8% increase in math, reading and total scores, 
respectively. McKendall, et al. (2019) presents a detailed 
comparison of academic performance measures, specifical- 
ly college GPA, ACT and SAT scores between HSTA and 
non-HSTA students. 


CONCLUSION 

HSTA graduates are high performing students who often 
qualify for federal Pell grants, state scholarships, federal aid, 
and they bring their own money, often holding a job through 
college. Despite the waiver, the average HSTA student 
brings money into the colleges; money that those colleges 
would not have seen if it were not for HSTA. 

The Health Sciences and Technology Academy is a model 
for West Virginia and the nation that taps into raising the ed- 
ucational attainment of a typically non-college going portion 
of the population. It engages them in the science of commu- 
nity problem solving for better health over the course of four 
years of high school and beyond. HSTA identifies high per- 
forming students from low socio-economic communities and 
provides them with a four-year experience that equips them 
to continue high academic performance and career develop- 
ment beyond high school. The program has built trust within 


Table 3. Degrees of Graduated HSTA Students from 1998 to 2020. 


Health Sciences STEM Other 
Certificate 30 Certificate 2 Certificate 3 
Associate 126 Associate 10 Associate 35 
Bachelors 291 Bachelors 92 Bachelors 408 
Masters 90 Masters 26 Masters 132 
DDS 7 DVM 4 PhD 3 
DPT 12 PhD 2 Law 13 
DO 7 
MD 23 
NP 7 
PA 11 
PharmD 23 
PhD 12 
Sub-Total 639 136 594 
Total 1369 


Note: Health Sciences Associates and Certificate degrees include LPN, Nursing, 
Medical Assistants, RadiologyTechnologist, etc. 
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local communities, the WV legislature, and WV higher ed- 
ucation institutions to create the tuition-waiver incentive for 
sustainability. We know that higher educational attainment 
correlates with higher earning power and better health (Hahn 
and Truman, 2015; Tamborini et al., 2015). These students 
far exceed the educational levels of their parents. They are 
breaking the generational cycle of poverty (Feinstein et al., 
2008). They are going into STEM/health majors (57%) and 
going beyond a bachelors degree 29% of the time and grad- 
uating with STEM degrees (Table 3). Furthermore, 84% stay 
after graduation to live and work in WV, which suffers from 
“brain drain” (McElwee, 2019; Milligan, 2019). HSTA’s 
goal is to expand the model to more WV counties as well as 
to other states such as Alabama, Mississippi, Delaware and 
Pennsylvania. HSTA is a model for “Brain Gain” ready for 
replication across WV and across the nation. 
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